Presently, there are no easy means to offset the atmospheric increase in CO 2 that results from the burning of fossil fuels. The most optimistic plans, including large reductions in fossil fuel consumption, still allow for a substantial increase in atmospheric CO 2 (1) . Only one fact seems certain: The ocean will change in response to an altered climate. Indeed, there is substantial evidence that this is already occurring (2) (3) (4) . It is not known whether the changes driven by warming in the absence of iron fertilization will be more or less significant than changes that might result from deliberate iron fertilization.
Chisholm et al. assert that ocean fertilization "is not easily controlled." The residence time of iron in surface waters must be substantially less than 1 year (5). Following large-scale iron fertilization, concentrations would be reduced to biolimiting values within 1 year, after winter deep mixing and other export processes, and in the absence of other inputs. The particulate carbon standing stock of the ocean, including phytoplankton, is known to turn over on average every 7 days (6). Upon cessation of fertilization, the phytoplankton stock would rapidly return to prefertilization conditions as iron concentrations decreased to ambient levels.
They write that ocean fertilization "does not mimic nature." Yet, large, natural episodic iron addition events of similar magnitude to the IronEx II addition (7) regularly occur in the ocean. We recently observed an aerosol deposition event in the North Pacific that raised dissolved iron concentrations to 0.7 nM over hundreds of kilometers (8) . Such events may periodically stimulate nitrogen fixation, alter ecosystem structure, and result in the export of carbon (9) . Elevated iron concentrations have also been observed in surface waters of the equatorial Pacific after rain (10) and along the ice edge in the Antarctic (11) . In the coastal ocean, large iron injections that fertilize the spring bloom occur during the onset of deep-water upwelling (12) .
Ocean fertilization "is not easily verified" according to Chisholm et verification to claim carbon credits, but whether it is a feasible strategy to mitigate increasing CO 2 in the atmosphere.
Chisholm et al. state that ocean fertilization "would likely result in deep ocean hypoxia or anoxia." These conclusions are based on calculations using a model with zero-order kinetics for carbon consumption (13) . Increasing the carbon flux to the deep sea must increase oxygen consumption there. However, paleoceanographic data do not indicate widespread anoxia (14) . Oxygen utilization rates appear to decrease in low oxygen areas, which shifts carbon and oxygen consumption to deeper, more oxygenated zones of the ocean (15).
Considerable uncertainty remains about these issues. Decisions to initiate or abandon ocean fertilization must be weighed carefully after we have learned substantially more about carbon cycling through the ocean. It is simply not credible, or creditable, to suggest that we know enough to understand the impacts of ocean fertilization at the present time. In the last decade, scientists have enriched small patches of the oceans with iron to study the regulation of phytoplankton growth and the role of the oceans in the global carbon cycle. These short-term (1 month), small-scale (10 km 2 ) experiments have been a valuable tool for understanding the regulation of marine ecosystems. It has been argued that scaled-up ocean fertilization could be used to draw significant quantities of CO 2 out of the atmosphere. This has led to patented procedures for ocean fertilization in anticipation of a global market for carbon credits. In our Policy Forum, we recommend against this approach to greenhouse gas mitigation for two reasons. First and foremost, models show that if it worked and was scaled up to the global oceans and implemented for 100 years, it could at best postpone the trajectory of climate change by a few years. Second, manipulations of the oceans at this scale will (and indeed must) alter marine ecosystems dramatically.
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Our Policy Forum challenges specific claims outlined in the patent applications for ocean fertilization--i.e., that it is an easily controlled, verifiable process that mimics nature and that it is an environmentally benign, long-term solution to atmospheric CO 2 accumulation. Johnson and Karl disagree. We stand by our statements as they apply to ocean fertilization for commercial purposes. If carbon sequestered via ocean fertilization could be traded, the economic incentives would almost certainly lead to multiple manipulations by more than one company or group, with large-scale, long-term cumulative effects that could not be attributed to any one application. We agree with Johnson and Karl that episodic nutrient enrichment events are part of the natural biogeochemical cycles of the oceans and that any single small-scale application of iron would have no lasting effect on the ocean ecosystem. But this is not true of scaled-up, long-term efforts guided by the free market in a global commons. Moreover, a requirement of any carbon sequestration option in the carbon credit market is that it must be verifiable. This is not "easily" done for ocean fertilization, especially in the context of multiple manipulations. In fact, it is currently beyond our capabilities.
We explicitly do not call for restriction of basic research on how iron affects ocean ecosystems or biogeochemical cycles. Indeed, much research is needed to improve our understanding of the carbon cycle and its connection to climate, including possible consequences of altered fluxes of nutrients to the ocean. But the prospect of ocean fertilization for carbon credits should not be driving this research.
